I. INTRODUCTION
Generally, on the basis of the Bjerkness theorem [12] , one may expect that natural convection will occur in such a way that surfaces of equal solution density are oriented perpendicular to surfaces of equal pressure.
In this paper we consider the simplest case where the growing crystal surface is a smooth vertical plate placed in a gravitational field. The case of horizontal orientation of the growing surface is considerably more complicated and will be studied later. 
In order to simultaneously solve Eqs. (4b) and (6) let us introduce the stream function _F(x t,z )= etx _/4f(g) and z = C2x _1/4x 2 defined by the relations [12, 13] 8_(xl,z )
where the dimension constants C l and _2 and the func- and (b) in the vicinity of the DBL edge there exists the following expansion of A c = Ac (z):
is the Heaviside function [see definitions for expression (4a)]. Substituting now expansion (1 lb) into Eq. (6), we obtain the nonlinear differential equation for the function f(z),
(_i(02)2
Let us look for a solution of this equation in the form
where the functions fw(Z) and fb(z) give solutions of Eq.
(12) within and beyond the DBL. Equations for the function fw(Z) and fb(z) have the forms
Boundary conditions for these equations given in terms of the functions fw(z) and fb(z) can be derived from relations (7)-(9) in the form
One of the possible solutions of Eq. (14a) subjected to the boundary condition (15a), can be found as the series expansion F. IZMAILOV AND ALLAN S. MYERSON 52 (Table I gives is within 15%) to the saturation concentration cs at the given temperature and pressure for every tested solution (see Table 1 ). Therefore, the analytically derived conclusion that at the vicinity of the saturation point there is the specific relationship, given by expression (21), between the solution viscosity and the density is experimentally confirmed with an accuracy of 85%. 
V. SOLUTE FLOW TOWARDS THE GROWING CRYSTAL SURFACE
where Sc >> ¼.
It is the usual situation when the solute mass diffusivity 
VI. CONCLUSIONS
It follows from the analysis presented above that (a) in the vicinity of the saturation concentration c_ there exists the relationship between the solution shear viscosity and density, rl(p_)'xpl/2(c_); (b) the most favorable regimes for the solute mass transfer towards the growing crystal surface can be achieved when • >> 1; and (c) the estimations of solute mass flow towards the growing crystal surface performed within the approaches disregarding the c dependence ofD (c) and r/(c) lead to its underestimation.
It is well known that under microgravity conditions one may expect a significant improvement in crystal growth since the DBL thickness increases with the decrease of the gravity acceleration constant g [see expression (19)]. However, as it follows from expression (19), it is not necessarily the case. For example, at low supersaturations the ratio (2r_/too_-l)/g can still be small even at microgravity conditions. This prevents the formation of the appropriate boundary layer needed for improvement of the crystal growth process. Thus, to achieve such an improvement of crystal growth one has to obtain supersaturations so that 2x_ ,/to >> 1.
